Abbreviations: ATS ϭ American Thoracic Society; C ϭ cefotaxime; CAP ϭ community-acquired pneumonia; Fio 2 ϭ fraction of inspired oxygen; L ϭ levofloxacin; mITT ϭ modified intention-to-treat; O ϭ ofloxacin; PP ϭ per protocol; SAPS ϭ simplified acute physiology score; TOC ϭ test-of-cure.
I
n patients with community-acquired pneumonia (CAP) requiring intensive care, the most common causative organisms are Streptococcus pneumoniae, Legionella pneumophila, and Haemophilus influenzae. 1 In addition, some series have reported 1 that Staphylococcus aureus could be a frequent pathogen, that Gram-negative aerobic organisms are identified with increasing frequency and, finally, that Chlamydia pneumoniae and Mycoplasma pneumoniae could be associated with severe CAP.
Levofloxacin (L) is a fluoroquinolone that is active against most of the pathogens mentioned, especially S pneumoniae, including strains with decreased penicillin susceptibility. [2] [3] [4] [5] [6] This antibiotic is available in an IV and an oral presentation, the latter exhibiting
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an excellent, near-complete bioavailability, allowing an IV-to-oral administration switch as soon as oral feeding is resumed. [7] [8] [9] [10] The dose used in Europe is 500 mg qd or bid, according to the severity of CAP.
Its clinical activity in pneumococcal CAP has been well-documented in various clinical trials in Europe and the United States. 8 -12 However, although at least four studies 8 -10,12 have included patients with severe infections, most patients included in those studies usually presented with mild-to-moderately severe CAP.
Recommendations for the empiric treatment of patients with CAP have been announced and updated by numerous scientific groups. 1, [13] [14] [15] [16] [17] [18] In the case of severe CAP requiring ICU admission, treatment combining a ␤-lactam (amoxicillin with or without clavulanic acid, cefotaxime (C), and ceftriaxone) and a macrolide or a fluoroquinolone is usually preferred. The limited data supporting monotherapy with macrolides or fluoroquinolones for patients with severe pneumococcal CAP explain the recommendation of combination treatment for all patients hospitalized in the ICU. 14, 18 The lack of studies in patients with severe CAP who have been admitted to an ICU comparing an antimicrobial combination therapy with monotherapy exhibiting an equivalent antibacterial spectrum and the microbiological and pharmacokinetic properties of L provided a strong rationale for performing a study comparing L with a recommended antimicrobial combination therapy such as C plus ofloxacin (O). The trial was conducted between January 2000 and November 2002 at 149 institutions in three countries.
Materials and Methods

Patient Selection
Patients were eligible for enrollment in the study if they were adult (ie, age Ͼ 18 years) and had severe CAP requiring ICU admission. CAP was defined by the presence of a new radiographic pulmonary infiltrate seen at the initial presentation or occurring within 48 h following hospitalization, and associated with a total leukocyte count of Ͼ 10,000 cells/L or Ͻ 4,500 cells/L and fever (oral or axillary or inguinal temperature of Ͼ 38°C, or rectal or aural temperature of Ͼ 38.5°C), plus at least one of the following clinical signs: cough of recent onset or recently exacerbated; purulent sputum of recent appearance; dyspnea; chest pain; crackling rales; and/or signs of consolidation on pulmonary auscultation. The severity of CAP, justifying admission to the ICU, was confirmed by the presence either of a major criterion or two minor criteria. A major criterion was a Pao 2 /fraction of inspired oxygen (Fio 2 ) ratio of Ͻ250 mm Hg requiring invasive or noninvasive ventilation. Minor criteria were a respiratory rate of Ͼ 30 breaths/min, Pao 2 of Ͻ60 mm Hg, or Paco 2 of Ͼ50 mm Hg at an Fio 2 of 0.21, a chest radiographic involvement of more than a single lobe, and altered mental status.
Patients hospitalized during the previous month, who were admitted from a nursing home, who developed pneumonia Ͼ 48 h after hospital admission, or who had previously received antibiotic therapy for this CAP episode could not be enrolled in the study. However, outpatients who had been treated for Ͼ 48 h with antibiotics and had been admitted to the ICU due to lack of response to treatment could be included in the study unless the prior antibiotic they had received was L, sparfloxacin, or ceftriaxone combined with O. Exclusion criteria were the presence of a CAP-causative pathogen known to be resistant to the antibiotics used in the study, infectious disease requiring concomitant antimicrobial treatment, septic shock (as defined by the criteria in the study by Bone et al 19 ) prior to study inclusion, life expectancy of Ͻ 2 days, underlying terminal malignancy, cystic fibrosis, or suspected active tuberculosis, CD4 cell count of Ͻ 50 cells/L secondary to HIV infection, immunosuppression (ie, leukocyte count, Ͻ 1,000 cells/L or ongoing radiation treatment), hypersensitivity, or contraindications to any study medication. Patients who were unlikely to comply with the protocol requirements, having participated in another study or having taken another investigational drug in the month prior to study inclusion, or those not meeting the legal requirements for participation in an investigational study were also excluded. The study protocol was approved by the ethics committees in the respective countries, and written consent was obtained from all patients or their relatives before study enrollment. Patients were recruited by 87 centers in three countries (France, Tunisia, and South Africa).
Study Design
This prospective, multicenter, multinational study used a randomized, open, parallel-group design to compare therapy with IV L with combination therapy using IV C with IV O. Randomization was performed locally on the basis of a centrally established code. Patients were to be treated for a period ranging from 10 to 14 days. However, the duration was extended up to 21 days in cases of CAP due to Legionella sp or associated with purulent pleurisy. For L and O, a switch to oral medication was allowed once the oral route of administration was deemed possible. Study drug dosage adjustments, which are required for patients with renal impairment, were based on the estimated creatinine clearance value.
Patients in the L group were initially administered 500 mg L by IV infusion over 60 min bid. Thereafter, L could be given as a 500-mg tablet bid. Patients receiving the comparator regimen were given 1g C by IV infusion over 20 to 60 min tid and 200 mg O by IV infusion over 60 min bid. Oral O was administered as a 200-mg tablet bid. A switch to monotherapy was possible when the identified causal organism was either S pneumoniae (O therapy could be stopped) or Legionella sp (C therapy could be stopped). Patient evaluations were performed before treatment, 3 days after the beginning of treatment, 1 day after the end of therapy (the test-of-cure [TOC] visit), and 21 to 45 days after the end of study medication (follow-up visit). On study inclusion, the following characteristics were collected: age; gender; weight; underlying clinical conditions; the presence of a prior antimicrobial failure for this CAP episode; duration of symptoms prior to study enrollment; severity of illness; vital sign abnormalities; number of lobes involved on a chest radiograph; need for mechanical ventilation; and the presence of an ARDS. Severity of illness was assessed by simplified acute physiology score (SAPS) II. 20 ARDS was defined by the usual criteria. 21 Biochemical and hematologic tests were performed and bacteriologic samples were obtained according to the investigator's need or the center's practice, but the measurement of arterial blood gases was compulsory on study enrollment. Establishment of the etiologic diagnosis required the isolation of bacteria in significant quantities from a sample of lower respiratory tract secretions (endotracheal aspiration sample, Ͼ 10 6 cfu/mL; protected brush catheter sample, Ͼ 10 3 cfu/mL; and BAL fluid, Ͼ 10 4 cfu/mL), the isolation of a definitive pathogen from a blood or pleural fluid culture, the detection of L pneumophila serogroup 1 antigen in urine, or a significant antibody titer rise in paired serologic testing for L pneumophila, C pneumoniae, and M pneumoniae. A chest radiograph and a complete physical examination were repeated at control visits performed during hospitalization. Bacteriologic and biological sampling were left to the discretion of the investigator. Finally, the follow-up visit, performed 21 to 45 days after the end of treatment, could be performed either by the investigator or by another physician.
Patient Evaluation
The primary end point was the assessment of clinical efficacy at the TOC visit. The clinical response, assessed by the investigator, was based on the outcome of the signs and symptoms collected at study inclusion, on changes in the chest radiograph findings, and, when appropriate, on bacteriologic data. A cure was defined as the disappearance of acute signs and symptoms, and the improvement of radiographic abnormalities, both related to CAP, with no requirement for further antimicrobial therapy. Failure was defined by any modification of antimicrobial treatment that was motivated by the isolation of a causative organism resistant to the study medication, lack of clinical improvement 3 days after treatment initiation (ie, worsening or persistent fever or hypothermia, or worsening of pulmonary infiltrates or respiratory function as assessed by Pao 2 /Fio 2 ratio), insufficient clinical response, secondary clinical deterioration due to sepsis-related complications (ie, septic shock or ARDS), or lower respiratory tract superinfection, and the occurrence of an adverse event. Finally, if a patient died during the first 48 h of therapy or developed an infection outside the lower respiratory tract requiring a modification of antimicrobial therapy, the outcome was considered to be indeterminate but was analyzed as a failure.
Secondary efficacy parameters included the bacteriologic response at the TOC visit, clinical and bacteriologic responses at the follow-up visit, overall and 28-day mortality rates, and length of stay in the ICU. Patients who were receiving mechanical ventilation at study inclusion were included in a subgroup in which clinical efficacy at the TOC visit, and the overall and 28-day mortality rates were assessed. Outcomes at the follow-up visit were defined by the criteria used at the TOC visit. Moreover, a failure at the TOC visit or the occurrence of death or a new episode of pneumonia between the TOC and the follow-up visits also were considered to be failures at the follow-up visit. When a patient was lost to follow-up and when subsequent antimicrobial therapy was required for reasons other than lower respiratory tract infection, the outcome was considered to be indeterminate but was analyzed as a failure. In bacteriologically documented patients, bacteriologic outcome at the TOC visit was considered to be satisfactory if control cultures were negative (eradication), were not available (presumed eradication), or were positive with identification of pathogens that were different from the causative pathogens (colonization), but were associated in all cases with a clinical cure. Finally, when a clinical failure was associated with the noneradication of the initial pathogen (persistence) or with the isolation of pathogens that were different from the baseline pathogens (superinfection), or when there were no samples for culture (presumed persistence), the bacteriologic outcome was defined as unsatisfactory. At the follow-up visit, a similar evaluation was performed. Moreover, when relapse or reinfection occurred between the TOC and follow-up visits, the outcome was considered to be a failure.
The study was also designed to analyze safety. Adverse events, which were recorded at every visit, were categorized and summarized according to the Coding Symbols for a Thesaurus of Adverse Reaction Terms system. 22 The events were assessed by the investigator for severity and relation to the study medication.
Statistical Analysis
The noninferiority of L would be demonstrated if the twotailed 95% confidence interval for the difference in clinical success at the end of treatment with the study medication (TOC visit) between the two groups (ie, the response in the L group minus the response in the C ϩ O group) included 0 and the lower boundary was not Յ 15%. The main analysis was performed with and without adjustment for SAPS II at study inclusion. Assuming an estimated 70% success rate, a maximum 15% difference between groups, an ␣ risk set at 0.05, and a power of 80%, a sample size of 124 evaluable patients per study group would be sufficient. The principal efficacy analysis was performed with the same hypotheses except that a bilateral 5% approach (2.5% one-sided approach) was used instead to follow the present European recommendations. 23, 24 The two analyzed populations were the modified intention-totreat (mITT) population and the per-protocol (PP) population [the primary analysis]. The mITT population included all patients with a confirmed diagnosis of CAP who had completed the inclusion procedures, had received the study medication for at least 2 days, and had at least one available clinical evaluation. The criteria for inclusion in the PP population were inclusion in the mITT analysis and no major protocol violation, receipt of the study medications for at least 7 days (2 days in the case of a clinical failure), and an appropriate evaluation of efficacy. Only patients included in the PP population in whom a causative pathogen for CAP was isolated on study inclusion were considered to be bacteriologically evaluable. The valid-for-safety population included all randomized patients who had taken at least one dose of the study medication.
Patient characteristics were described by frequencies for categoric data, and by mean, SD, and median for numeric variables in both treatment groups. Categoric variables were compared using the 2 test, or the Fisher exact test when the 2 test was not appropriate. Continuous variables were compared using the Student t test. Differences were considered to be significant for variables yielding a p value of Յ 0.05. To assess that the severity of CAP was similar in the two groups, we compared SAPS II and the usual factors of a complicated outcome. Finally, in the PP population, we identified patients with pneumococcal CAP and/or bacteremic CAP, and we compared the clinical and bacteriologic efficacy of both study medications.
The study design was developed jointly by the study sponsor and an independent scientific study committee. Statistical analysis was performed using a statistical software package (Effi-Stat; Paris, France).
Results
Baseline Characteristics of the Patients
Over a period of 34 months, 398 patients were enrolled in the study, 308 of whom were included in the mITT analysis. Of these, 149 patients were treated with L and 159 with C ϩ O. The main reasons for exclusion from mITT analysis were a CAP misdiagnosis (n ϭ 62) and a duration of therapy of Ͻ 2 days (n ϭ 25). From the mITT population, 271 patients were included in the PP population. The trial population profile is depicted in Figure 1 .
The baseline characteristics of patients included in the mITT and PP analyses are summarized in Table  1 . There were no differences between the two groups in the distribution of patients according to demographic characteristics, comorbid conditions, and severity of CAP episode. In the mITT populations, 65 patients in the L group (43.6%) and 73 patients in the C ϩ O group (45.9%) exhibited a Pao 2 /Fio 2 ratio of Ͻ 250 mm Hg, which indicated 
Duration of Treatment
The duration of treatment was similar in the two groups (p ϭ 0.13). In the mITT population, the mean (Ϯ SD) duration of treatment was 11.1 Ϯ 4.6 days in the L group and 11.5 Ϯ 3.4 days in the C ϩ O group. A switch to oral L was performed 6.9 Ϯ 2.9 days after the initiation of treatment for 42 patients (28%) in the L group. In the C ϩ O group, a switch to a monotherapy based on C (n ϭ 30) or O (n ϭ 23) occurred in 53 patients (33%) 6.4 Ϯ 2.9 days after initiation of treatment. The mean duration of the ICU stay was 11.9 Ϯ 9.1 days (for survivors, 11.9 Ϯ 9.4 days) in the L group and 12.9 Ϯ 10.5 days (for survivors, 12.0 Ϯ 9.7 days) in the C ϩ O group. Table 3 presents the results of the analysis of clinical efficacy at the TOC and follow-up visits. In the overall population, the results are consistent with a noninferiority of L to C ϩ O since the lower bounds of the confidence intervals always exceed Ϫ15%. The main causes of failure, at the TOC visit in the PP population, are presented in Table 4 .
Efficacy
In patients receiving mechanical ventilation, the clinical cure rates at the TOC visit were as follows: PP analysis: L group, 63.0% (46 of 73 patients); C ϩ O group, 71.8% (51 of 71 patients; p ϭ 0.26); mITT analysis: L group, 60.5% (46 of 76 patients); C ϩ O group, 70.7% (58 of 82 patients; p ϭ 0.18).
In the bacteriologically evaluable patients, the satisfactory bacteriologic responses at the TOC and follow-up visits were similar in both treatment groups (Table 5) . Most of the nonsatisfactory responses were due to a presumed persistence or a superinfection. In the L group, there were four cases of nosocomial pneumonia, for which the causative organisms were methicillin-resistant S aureus (n ϭ 2) and Pseudomonas aeruginosa (n ϭ 2). In the C ϩ O group, six patients exhibited nosocomial pneumonia due to methicillinresistant S aureus (n ϭ 2) and P aeruginosa (n ϭ 4).
Mortality
According to the SAPS II values at study inclusion, the expected mortality rate in the mITT population was 20.5%. The overall observed mortality rate in this population was 14.3%. In the two treatment groups, the 28-day and overall mortality rates were similar, whichever population was studied (Table 6) .
Safety Results
Overall, one or more adverse events were recorded in 138 patients in the L group and in 141 patients in the C ϩ O group (p ϭ 0.83). Most events were unrelated to the study medication. Adverse events requiring study drug discontinuation and drug-related events were infrequent (Table 7 ). In the L group, the adverse events requiring the discontinuation of treatment were cytolytic liver injury (n ϭ 1), allergic rash (n ϭ 1), leukopenia (n ϭ 1), tendon rupture (n ϭ 1), and agitation and persecutory delusion (n ϭ 1). In the C ϩ O group, the adverse events requiring the discontinuation of treatment were allergic rash (n ϭ 3) and thrombocytopenia (n ϭ 1).
Discussion
Our trial was designed to compare the efficacy of L with that of C ϩ O in patients exhibiting severe CAP requiring ICU admission. In two groups that were comparable in all respects, we demonstrated that, irrespective of the end point used, L therapy was not inferior to the C ϩ O combination therapy in terms of clinical success, bacteriologic eradication, safety, and mortality.
In patients with severe CAP, S pneumoniae, Legionella sp, H influenzae, and S aureus were the primary causative pathogens. 1, [25] [26] [27] [28] The relevance of Gram-negative bacilli, such as the Enterobacteriaceae and P aeruginosa, also appears to be significant, if not increasing. Finally, cases of severe CAP due to C pneumoniae or M pneumoniae have been reported. 25, 28 To avoid inadequate and/or ineffective antibiotic therapy, adversely affecting the prognosis, all experts have proposed 25, 26 the institution of an empiric treatment covering all potential pathogens. Thus, the North American recommendations 1, 14, 15, 18 state that, in all patients in whom a P aeruginosa infection is not suspected, the use of an extendedspectrum cephalosporin (ie, C or ceftriaxone) or a ␤-lactam-␤-lactamase inhibitor in combination with either an IV macrolide or an IV respiratory fluoroquinolone is recommended. The antibacterial and pharmacokinetic properties of L provided a good rationale for its evaluation in patients with mild-to- moderately severe CAP. In the studies performed, 8, 9, 11, 12 L appeared to be at least as effective as comparators. Thus, it was appropriate to propose its use in monotherapy for the treatment of CAP in inpatients hospitalized on a medical ward. 1, 14, 15, 18 This approach was validated by a metaanalysis performed by Salkind et al 29 on 13 studies comparing a respiratory quinolone agent with an oral macrolide agent or a ␤-lactam. This analysis showed a statistically significant advantage in favor of the fluoroquinolone. However, although the etiologic pattern is often similar in both ICU and non-ICU patients, a respiratory quinolone has not yet been recommended as monotherapy for patients admitted to the ICU for severe CAP. This point was again stressed by the Community-Acquired Pneumonia Committee from the Infectious Diseases Society of America 18 and is due to the lack of efficacy data on fluoroquinolones as monotherapy for the treatment of severe CAP. Our work provides an interesting contribution to the therapeutic approach in these patients. In a population with Ͼ 250 evaluable patients, therapy with L was not found to be inferior to therapy with C ϩ O. Furthermore, L and the C ϩ O combination appear to have similar efficacy in patients with severe pneumococcal CAP or severe pneumococcal CAP with bacteremia. Fogarty et al 30 recently reported a trial including 269 seriously ill patients with CAP that was designed to compare L (500 mg IV, q24h) with ceftriaxone sodium (1 to 2 g, q24h) plus erythromycin (500 to 1,000 mg IV, q6h). With a clinical efficacy close to 85% in both groups, L monotherapy appeared to be as effective as the combination therapy. Although some differences existed between the study populations (20.6% patients required mechanical ventilation in the study by Fogarty et al 30 vs 51.3% in ours) and between the study regimens (ie, L regimen in the study by Fogarty et al, 30 500 mg per 24 h; our study, 500 mg q12h), these trials demonstrate the efficacy of L used as monotherapy in patients with severe CAP.
To be included in our study, patients had to present with severe CAP to justify ICU admission. Although there is no universally accepted definition of severe CAP, ICU admission could be justified by criteria such as those originally recommended by, or revised from, the American Thoracic Society (ATS) and the European Study on CAP Committee. 1, 13, 31 The criteria for enrollment in our study were chosen from among these criteria. Ewig et al 32 have demonstrated that the original ATS criteria were indeed sensitive but were poorly specific for the severity of CAP. They proposed reducing the number of criteria and combining them under major criteria (eg, shock or mechanical ventilation) and minor criteria (eg, multilobar involvement, Pao 2 /Fio 2 ratio of Ͻ 250 mm Hg, and systolic BP of Ͻ 90 mm Hg). Therefore, they showed that CAP could be considered as severe when a patient had one major criterion or two minor criteria. This work was taken into account by the ATS in 2001. 1 Obviously, our study, having been designed in 1999, could not use these revised criteria as inclusion criteria. Similarly, we could not use the British Thoracic Society rules that were published in 2001. 17 However, it must be stressed that, in each study group, about 45% of patients had severe pneumonia, as determined by a low Pao 2 /Fio 2 ratio that indicated the need for mechanical ventilation. In the remaining patients, according to the criteria proposed by Ewig et al, 32 30% of patients exhibited a multilobar involvement associated with a Pao 2 / Fio 2 ratio of Ͻ 250 mm Hg. However, according to the criteria proposed by the British Thoracic Society, we must emphasize that about 85% of patients without a Pao 2 /Fio 2 ratio of Ͻ 250 mm Hg who required mechanical ventilation exhibited either two core adverse prognostic features (eg, confusion and respiratory rate of Ն 30 breaths/min) or one criterion associated with one or two additional adverse prognostic features (eg, multilobar involvement or Pao 2 of Ͻ 60 mm Hg). The SAPS II values calculated at study inclusion are another confirmation of the severity level of the population, since the SAPS II-predicted mortality rate was around 20%. The overall and 28-day mortality rates were, in the valid-for-safety population, 17.5% and 15.5%, respectively, in the L group, and 22.4% and 18.4%, respectively, in the C ϩ O group. These results were in accordance with literature data reporting that the mortality rate for severe CAP ranges from 15 to 30%. 25, 26, [32] [33] [34] [35] [36] The most frequent causative organisms recovered in our study were S pneumoniae and H influenzae. Although patients with chronic respiratory insufficiency, those who have recently received antibiotic therapy, or those who have had a recent hospital stay accounted for a significant number of the patients in our series, no patient presented with an infection related to P aerugi- nosa. These results are in disagreement with those originating in the United States but are consistent with data from France. 25, 35, 37 In the bacteriologically evaluable patients, about 50% of patients presented with pneumococcal CAP. In these patients, the bacteriologic and clinical success rates were 75.7% in the L therapy group and 70.3% in the combination therapy group. Bacteremia was present in 20 to 25% of patients with bacteriologically documented CAP. The most frequent pathogen was S pneumoniae. As for the entire bacteriologically evaluable population, the success rates were similar in both groups. They were 68.4% (bacteremic CAP) and 70.0% (bacteremic pneumococcal CAP) in the L group, and 62.5% (bacteremic CAP) and 53.8% (bacteremic pneumococcal CAP) in the comparator group. Although the number of patients was low, our data confirm the efficacy of L used as a single antibiotic in the treatment of severe pneumococcal CAP, bacteremic or otherwise, and are in agreement with a recent publication reported by Kahn et al. 38 Nine phase III and IV trials evaluating the efficacy of L in patients with CAP were reviewed. They included 497 evaluable patients with pneumococcal CAP. Among them, 108 patients had CAP-associated pneumococcal bacteremia. Success occurred in 95% of patients (472 of 495 patients) and 90.7% of patients (98 of 108 patients), respectively. Until the last few years, it was always assumed that antibiotic monotherapy was sufficient to treat patients with pneumococcal CAP. However, three publications [39] [40] [41] have suggested that, in the case of pneumococcal CAP with bacteremia, a dual combination therapy including a macrolide reduces mortality. Although these studies are retrospective, nonrandomized, and not designed to provide this type of evaluation, the results are intriguing. A tentative explanation could be either additive activity against S pneumoniae, the concurrent presence of atypical pathogens, or the immunomodulating effect of macrolides. In our population, no immunomodulating effect or broadening of the antibacterial spectrum with the combination therapy was to be expected. No apparent additive effect of O and C was observed, since no difference in mortality between monotherapy and combination therapy was evidenced. However, the antipneumococcal activity of O is low, and it might be interesting in the future to compare the efficacy of L administered alone with that of combination therapy with a ␤-lactam active against S pneumoniae. Our study has the following limits. First it was not performed under double-blind conditions. This was due to the practical issue of implementing the double-blinded administration of study medication. Second, the bacterial documentation was not to be based on specific sampling techniques, and there was no centralization of bacterial samples. Our study was primarily designed as a clinical evaluation, and was not intended to provide bacterial epidemiology data on respiratory pathogens and their antibiotic susceptibility. Third, we did not calculate the Fine score of our patients. The decision was based on the fact that this score was not established for the severity assessment within the group of patients with severe CAP but, rather, was established for the assessment within the overall population of CAP patients. In consequence, we used SAPS II, which is a severity score that is widely used in intensive care practice. Fourth, evidence of shock precluded the inclusion of patients in the study. As it had been demonstrated 25, 26, 33, 37 that shock was associated with a high mortality rate and an early occurrence of death, we believed that the inclusion of such patients could have led to a too important increase in the recruitment necessary to provide the number of evaluable patients for a valid interpretation. Finally, although, in mechanically ventilated patients, the cure rate at the TOC visit, and the 28-day and overall mortality rates were not statistically different in both treatment groups according to univariate analysis, we were unable to demonstrate in these patients the noninferiority of L to C ϩ O. The low number of mechanically ventilated patients included in our study probably explains our inability to demonstrate this noninferiority.
In conclusion, L therapy (500 mg q12h) was at least as effective as C ϩ O combination therapy in the treatment of a subset of patients with CAP requiring ICU admission. This conclusion cannot be extrapolated to patients requiring mechanical ventilation or vasopressors (for treatment of shock). Although this latter point represents a major limitation of our study, we believe it would be interesting to perform studies comparing monotherapy with L and combination therapy using an extended-spectrum cephalosporin or a ␤-lactam-␤-lactamase inhibitor with either a macrolide or even L itself, and including a sufficient number of patients to definitively assess the value of monotherapy in the patients with the most severe disease (ie, those with septic shock and those requiring mechanical ventilation).
